Human UDP-glucuronosyltransferase 1A5: identification, expression, and activity.
The human UDP-glucuronosyltransferase (UGT) subfamily 1A includes nine genes. The expression of all the UGT1A isoforms, apart from UGT1A5, has been reported previously. We have now detected a low basal level of UGT1A5 expression in cultured human hepatocytes, and treatment with rifampicin or 3-methylcholanthrene increased the level of UGT1A5 mRNA. Low-level UGT1A5 expression was also found in HepG2 and Caco-2 cells as well as human liver. Furthermore, UGT1A5 expression has been detected in various segments of the intestine from human donors, revealing high interindividual variability in its level and distribution along the intestine. Full-length UGT1A5 cDNA was isolated from Caco-2 cells that had been transfected with the pregnane X receptor and treated with rifampicin. Recombinant UGT1A5, expressed in baculovirus-infected insect cells, exhibited very low rates of 4-methylumbelliferone and scopoletin glucuronidation, whereas 1-hydroxypyrene was a much better substrate for it. UGT1A5 did not glucuronidate 4-aminobiphenyl, a good substrate for the highly homologous enzymes UGT1A4 and UGT1A3. However, replacing the first 110 amino acids of UGT1A5, a region that may be involved in substrate binding, with the counterpart segment from UGT1A4 did not increase the 4-aminobiphenyl glucuronidation activity. Collectively, this work demonstrates for the first time that the human UGT1A5 is expressed in several tissues, is inducible, and is catalytically active.